Background: Obesity is a medical condition in which excess body fat has accumulated to the extent that it may have a negative effect on health. Obesity is most commonly caused by a combination of excessive food intake, lack of physical activity, and genetic susceptibility. Obesity can be compared with a condition called sthaulya in Ayurveda.
INTRODUCTION
Obesity is a condition analogous to descriptions of an Ayurvedic clinical condition called as "Sthaulya" in Sanskrit language. If a person's weight is at least 10% in excess of the normal or desirable weight and with a body mass index (BMI) of 30 or more, then that person is considered obese. Lean but very muscular individuals may be overweight by arbitrary standards without having increased adiposity. It is a chronic disorder with complex interaction between genetic and environmental factors. It is characterized by high cholesterol, fatty acid levels, insulin desensitization, high blood pressure, and excessive adipose mass accumulation. 1 A total of 2.8% Indian women and 1.3%
Indian men are found to be obese, even overweight has been seen in 9.8% and 8.4% women and men respectively. 2 In addition, there are predictions that by the year 2015, the prevalence of overweight subjects will reach around 40% (31% of men and 29% of women). 3 Obesity is a major risk factor for a number of chronic diseases, including diabetes, cardiovascular diseases, and cancer. 4 The most commonly found comorbiditiy is metabolic syndrome, which includes diabetes mellitus (type II), high blood pressure, high blood cholesterol, and high triglyceride levels. 5 Obesity is currently on a dramatic rise in low and middle-income countries, particularly in urban settings. It has been predicted that by the year 2020, noncommunicable diseases will contribute to 43.3% of all deaths in India. 6 At the global level according to the World Health Organization (WHO), in 2005, there were about 1.6 billion overweight persons aged 15 years and above, and among them at least 400 million adults were obese. Current obesity levels range from below 5% in China, Japan, and certain African nations to over 75% in urban Samoa, and it has been estimated that obesity contributes to 6 million deaths every year worldwide. 7 Obesity can be understood in line with the description of Sthaulya or medoroga in Ayurveda. In this particular pathology, vata which is obstructed by medo dhatu enhances the activity of Agni in koshta, resulting in rapid digestion of food which in turn increases the craving for food. As medas obstruct the nourishment pathway, the other dhatus do not get nourished properly, resulting in the disproportionate increase of medas. Charaka Samhita describes the symptoms of sthaulya as Ayuhrasa (decrease of life span), Javoparodha (decrease in enthusiasm and activity), Krichravyavayata (difficulty in sexual act), Dourbalya (decrease of strength), Dourgandhya (bad odor), Swedabadha (excess perspiration), and Kshut Pipasadhikya (excessive hunger and thirst). This results mainly due to rasa and medo dushti. These drugs were selected considering their special indication in obesity. Contents of Vyoshadi Guggulu 8 are largely having ushna virya, mitigate kapha and vata, and improve agni, which helps in the management of sthaulya. Both Vyoshadi Guggulu and Haritaki Churna 9 (powder of Haritaki) are part of Ayurvedic prescriptions for overweight, obesity, hypercholesterolemia, and related conditions. This study was an attempt to comprehensively conduct a multidimensional evaluation (clinical, laboratory, and quality of life parameters) on the effect and safety of this combination on obesity.
OBJECTIVES
To evaluate the efficacy and safety of two classical Ayurvedic formulations Vyoshadi Guggulu and Haritaki Churna in the management of obesity.
MATERIALS AND METHODS

Study Design
The study was a prospective open-label multicenter trial executed at three peripheral centers of the Central Council for Research in Ayurvedic Sciences, Ministry of AYUSH. The study was approved by the Institutional Ethics Committee of all the three participating centers and was done in accordance with WHO Good Clinical Practice guidelines. The clinical trial has also been registered in the Clinical Trial Registry of India (CTRI/2012/03/002527). Patients were screened in accordance with the inclusion and exclusion criteria mentioned in the protocol and were recruited in the study after obtaining written informed consent.
Study Participants
Inclusion Criteria
Patients of either sex aged between 18 and 65 years and with BMI ≥30 kg/m 2 and <40 kg/m 2 , who were willing to participate in the study for 14 weeks were included.
Exclusion Criteria
Patients taking weight-losing drugs, appetite suppressants, pathophysiologic/genetic syndromes, having malignancy, uncontrolled diabetes mellitus (blood sugar fasting >250 mg/dL), poorly controlled hypertension (>160/100 mm Hg), on prolonged medication with corticosteroids, antidepressants, anticholinergics, etc., were excluded from the study. Further, persons suffering from major systemic illnesses like rheumatoid arthritis, tuberculosis, psychoneuroendocrinal disorders, etc., were also not included in the study. Persons with a past history of atrial fibrillation, acute coronary syndrome, myocardial infarction, stroke or severe arrhythmia, clinical evidence of heart failure, concurrent serious hepatic disorder, renal disorders, severe pulmonary dysfunction, alcoholics, and/or drug abusers were not included.
Persons with prior surgical therapy for obesity and history of hypersensitivity to any of the trial drugs or their ingredients, pregnant/lactating women, and those who have participated in any clinical trial during the past 6 months were also excluded from the study.
Study Interventions
The patients were administered Vyoshadi Guggulu [Ayurvedic Pharmacopoeia of India (API) -Part II, Vol II; pp. 117-118] in a dose of 1.5 gm (3 tablets of 500 mg each) twice daily and Haritaki Churna (API -Part I, Vol I; pp. 62-63) in a dose of 3 gm twice daily for a period of 12 weeks (i.e., 84 days). Both the drugs were advised before food and with lukewarm water. Both the Ayurvedic formulations were procured from Good Manufacturing Practice-certified Ayurvedic pharmaceutical industries and standardized following the standard laid in the API. After the end of the treatment period of 12 weeks, patients were also followed without medications till the 14th week.
Study Procedure
On the enrolment day at baseline (visit 1), patients' demographic profile, medical history, family history particularly related to obesity, sharirik prakriti, and vital parameters were recorded. Subsequent visits were planned at an interval of 2 weeks [14th day (visit 2), 28th day (visit 3), 42nd day (visit 4), 56th day (visit 5), 70th day (visit 6), and 84th day (visit 7)]. Patients were assessed and given study medications at each subsequent visit till 84th day. There was also a without medication follow-up after 2 weeks of 84th day visit. Details of clinical assessment and study schedule are given in Flow Chart 1.
At the study site, data of all the patients were recorded in predesigned case report forms (CRFs) and were also entered in electronic formats (e-formats) designed in MSExcel with many data validation checks to ensure correct data entry. The e-formats and xerox of the CRFs along with the laboratory investigation reports of the patients were sent by the participating centers to the Council's headquarters on a weekly basis for the purpose of clinical trial monitoring.
Out of the total 165 patients enrolled in the study, 20 dropped out during the course of the study. Intentionto-treat analysis was done, and the data of all those patients who have completed at least 14th day visit were imputed by last observation carried forward method. Patients who dropped out after baseline visit only were excluded from analysis. Hence, data of a total 160 patients were used for statistical analysis. Flow Chart 2 shows the outflow of the patients in the study.
Outcomes
Primary outcome measure was change in BMI at 84th day from baseline. The secondary outcome measure was change in waist circumference and waist-hip ratio, change in lipid profile, and improvement in quality of life as assessed by 36-item Short Form (SF-36) health survey questionnaire compared at 84th day with baseline.
Statistical Analysis
Primary outcome and secondary outcome measures, i.e., BMI, waist circumference, waist-hip ratio, serum lipid profile, and all the eight domains of SF-36 health survey questionnaire were analyzed as mean change in the Flow Chart 1: Study schedule response from baseline to 84th day by using paired t-test. A p-value <0.05 was considered significant. Analysis was carried out using Statistical Package for Social Sciences 15.0 version.
RESULTS
Data of a total 160 patients were used for statistical analysis. Majority of the patients were females, i.e., 80.6%. Demographic profile of the patients showed that 8.8% of the patients were illiterate and 91.3% knew how to read and write; 23.8% of the patients used to do desk work, 10.6% of the patients each either did fieldwork or fieldwork with physical labor, and 55% of the patients were housewives. It was also observed that maximum number of patients (56.3%) were of Pitta-kaphaja prakriti. Table 1 shows the basic information and demographic profile of the patients Chief complaints faced by the patients suffering from obesity were assessed by visual analog scale (VAS) (0-100 cm). Table 2 gives the mean VAS score at baseline, at 84th day, and at follow-up at the end of 14th week for various chief complaints faced by the patients with obesity.
It was observed that Vyoshadi Guggulu and Haritaki Churna have been very effective in overcoming the chief complaints. It is evident from Table 2 that mean VAS score for the complaint of polyphagia reduced significantly from 33.5 at the baseline to 15.4 at 84th day (p-value <0.001). The mean VAS score for the complaint of mental stress reduced from 26.4 at baseline to 14.0 on 84th day (p-value <0.001) and reduced further to 12.4 at the end of without drug follow-up at 14th week. Statistically significant reduction (p-value <0.001) was also seen in all the other complaints like excessive sweating, body fatigue, loss of libido, palpitation, and excess sleep. It was also observed that the mean VAS score for all the complaints also reduced during the without medication follow-up period at the end of 14th week.
Combination of Vyoshadi Guggulu and Haritaki Churna has been found effective in the management of obesity, which could be ascertained by its effect on the outcome parameters, viz., BMI, waist circumference, Flow Chart 2: Outflow of the patients in the study $ Compared using paired t-test at baseline and 84th day; *p-value <0.05 has been considered as significant hip circumference, waist-hip ratio, lipid profile, and on all the eight domains of SF-36 health survey questionnaire. Table 3 shows the effect of these two Ayurvedic formulations on these outcome measures.
A significant decrease in BMI, waist circumference, hip circumference, and waist-hip ratio was observed (p-value <0.001) (Graph 1). A significant decrease in serum cholesterol level was also observed (p-value <0.05). Moreover, serum triglyceride level also decreased from a mean value of 125.64 at baseline to 121.34 at 84th day. However, the decrease was not statistically significant.
Vyoshadi Guggulu and Haritaki Churna have also been found effective in improving the quality of life of the patients as assessed by SF-36 health survey questionnaire.
A statistically significant improvement in all the eight domains of SF-36 health survey questionnaire, viz., physical functioning, role limitations due to physical health, limitations due to emotional problems, energy/fatigue, emotional well-being, social functioning, pain, and general health, was observed (p-value <0.001). Moreover, it was also observed that mean score of all the eight domains was also higher at 14th week (follow-up without medication) as compared with baseline scores (Graph 2).
Effect of the Drugs on Safety Parameters
The effect of this treatment on liver function tests and renal function tests was assessed at baseline and at 84th day. The values were within range during the entire $ Compared using paired t-test at baseline and 84th day; *p-value <0.05 has been considered as significant; HDL: High-density lipoprotein; LDL: Low-density lipoprotein; VLDL: Very low-density lipoprotein Graph 1: Effect of the drug on physical parameters trial period (Table 4 , Graphs 3 to 5). These observations validate that these classical drugs are safe for human use. Further, no adverse drug effect or adverse events were reported during the treatment period.
DISCUSSION
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